Retinal ganglion cells lose trophic responsiveness after axotomy.
Whereas PNS neurons in culture are intrinsically responsive to peptide trophic factors, retinal ganglion cells (RGCs) are not unless they are depolarized, or their intracellular levels of cyclic AMP (cAMP) are elevated. We show here that depolarization increases cAMP in cultured RGCs sufficiently to enhance their responsiveness and that the trophic responsiveness of developing RGCs in intact retinas depends on physiological levels of activity and cAMP elevation. Responsiveness is lost after axotomy but is restored by cAMP elevation. The death of axotomized RGCs can be prevented if they are simultaneously stimulated by several trophic factors together with cAMP elevation. Thus, the death of RGCs after axotomy is not caused solely by the loss of retrograde trophic stimuli but also by a profound loss of trophic responsiveness.